Quantitative structure-antimicrobial activity relationship in 5 beta-cholanyl-24-benzylamine derivatives.
Some representative physicochemical properties of benzylamido and amino derivatives of common bile acids have been determined and correlated with their antimicrobial activity against gram-positive bacterial strains. Steroid hydroxyls do not affect the basicity of amino derivatives; they promote solubility in a parallel way to unconjugated bile acids and mainly control hydrophobicity of this class of compounds as measured by log P values. Activity was correlated to hydrophobicity; that is, the nature of the side chain modulated activity, affected basicity, and facilitated changes in partition ability. Benzylamino derivatives proved to be even more active than the corresponding amides when ionization is taken into account. Trihydroxy derivatives possess the lowest log P values and were practically inactive. Decreased activity was also observed in those cases where, due to the orientation of the hydroxy group in the 6 or 7 position, the back beta face of the molecule had a reduced hydrophobic surface area. Antimicrobial activity, in terms of -log MIC (minimal inhibitory concentration), was found to correlate linearly with log P values of uncharged species. This linear relationship is discussed with respect to the structure of the steroid moiety and the ability of these molecules to cross cellular membranes.